When stratified for the degree of arterial oxygen desaturation, however, no significant differences were found in TLCO, TLC, or profusion score between the two disorders. To the extent that arterial oxygen desaturation with exercise reflects the morphological severity of the disease, these results suggest that, for a given degree of interstitial lung disease, asbestosis and cryptogenic fibrosing alveolitis are functionally and radiologically similar.
Introduction
A common problem in suspected occupational lung disease is to establish a cause and effect relationship between a given inhaled agent and the functional or structural abnormality detected.' A typical example is seen in asbestosis, where the morphological features in the lung are indistinguishable from those of cryptogenic fibrosing alveolitis apart from the presence of asbestos bodies and asbestos fibres. 2 Comparison of the abnormalities of lung function in the two conditions may permit identification of features unique to either disorder, and hence may assist in distinguishing the two disorders.
Previous work examining the relationship between the functional and radiographic abnormalities in asbestosis and cryptogenic fibrosing alveolitis3 has shown that, for a given degree of reduction of carbon monoxide transfer factor (TLCO), the radiographic profusion score4 was greater in patients with asbestosis. One interpretation ofthis finding is that there is a different relation between structure and function in the two conditions. Alternative explanations include the possibilities that the radiograph does not reflect morphological severity equally in asbestosis and cryptogenic fibrosing alveolitis, and disordered function correlates poorly with morphological changes.
The relation between disordered structure and lung function in patients with asbestosis and cryptogenic fibrosing alveolitis has not been reported independently of other pneumoconioses. In cryptogenic fibrosing alveolitis, the morphological severity of the disorder, in terms of the intensity ofinterstitial fibrosis and inflammation, correlates well with arterial oxygen desaturation with exercise5 and this may therefore provide a more valid basis than the chest radiograph for comparing disordered function of the lung in the two conditions. We have therefore compared lung function and chest radiographic findings in patients 708 Functional similarities ofasbestosis and cryptogenicfibrosing alveolitis with asbestosis and cryptogenic fibrosing alveolitis, using the degree of arterial oxygen desaturation with exercise to define the severity of the disease.
Methods

PATIENTS
We included in the study all patients with asbestosis and cryptogenic fibrosing alveolitis referred for assessment of lung function and response to exercise from January 1981 to January 1986. There were 29 patients with asbestosis and 25 with cryptogenic fibrosing alveolitis. Asbestosis was defined on the basis of a history of occupational exposure to asbestos and the presence of diffuse small irregular opacities on the chest radiograph. Cryptogenic fibrosing alveolitis was defined according to the criteria of Turner-Warwick and Haslam. 6 disease was more common in those with asbestosis ( fig 1) .
With exercise the two groups achieved similar degrees of maximum predicted W, VE, and Vo2, but patients with asbestosis showed less oxygen disaturation. A significant linear relationship was found for both groups of patients between ASao2/AVo2 and both TLCO and TLC (fig 2) , showing that subjects with lower levels of TLCO or TLC had greater oxygen desaturation with exercise. Radiographic profusion tended to be greater in subjects with more severe oxygen desaturation, though there was no significant linear correlation between oxygen desaturation and profusion for either disorder (fig 2) .
When the two disorders were compared by stratifying the groups according to ASao2/AVo2 (see " Methods" and fig 3) , no significant differences were found except in TLCO for group 5 (that is, more than 10% fall in oxygen saturation.l1'.min'; p < 0 001). When the two disorders were compared according to the ILO profusion grade (fig 4) , TLCO was significantly higher in patients with asbestosis than in those with cryptogenic fibrosing alveolitis, TLC did not differ, and ASao2/AVo2 was lower (that is, less negative), though this did not reach significance (p = 0 2 for ILO grade 1, p < 0 1 for ILO grade 2). When ILO profusion grade I was compared with ILO grade 2 within each group (fig 4) , no significant difference was found for asbestosis or cryptogenic fibrosing alveolitis. For cryptogenic fibrosing alveolitis there were no significant differences between ILO grades 2 and 3, though there were between grades 1 and 3 for TLCO (p < 0 005) and TLC (p < 0 025); for ASao2/ AVo2 the difference did not reach significance (p < 0-1).
Markos, Musk, Finucane Discussion
This study shows that for a given degree of arterial oxygen desaturation with exercise patients with asbestosis and cryptogenic fibrosing alveolitis have similar TLCO values, total lung capacity, and radiographic profusion scores. Only in the groups with the greatest arterial oxygen desaturation, where the small number of subjects and the differences in the degree of exercise desaturation made the validity of comparisons questionable, was TLCO significantly greater in patients with asbestosis than in those with cryptogenic fibrosing alveolitis.
Previous work has shown that radiographic profusion scores are greater in patients with asbestosis than cryptogenic fibrosing alveolitis3 for a given reduction in TLCO. This relation was again seen in the present study, which is not surprising as most of the subjects in this study were in the previous one. The pattern of lung function impairment found in this study is similar to that seen in previous studies of patients with interstitial diseases.'314 Measures of gas exchange (TLco and JSao2/JVo2) were more abnormal than lung volumes (TLC and VC), and airways function (FEV,/FVC) was near normal. Kco tended to be normal in asbestosis and low in cryptogenic fibrosing alveolitis, in keeping with the effects of pleural disease in asbestosis. '5 The results of the present study are in agreement with the findings of Risk and coworkers,'6 who showed that the desaturation with exercise (measured as alveolar-arterial oxygen tension (Po2) gradient) was less in patients with asbestosis than in those with cryptogenic fibrosing alveolitis (divided into usual interstitial pneumonitis and desquamative interstitial pneumonitis), but that when the patients were stratified according to TLCO no significant difference in the degree of desaturation was present. When the data in the present study were analysed in the same way, no significant difference was found between asbestosis and cryptogenic fibrosing alveolitis
In subjects with diffuse interstitial pulmonary fibrosis the progressive reduction in Sao2 with exercise has been attributed to increased ventilation-perfusion mismatching related to the fibrosing process." Other mechanisms include limitation of oxygen diffusion across the thickened alveolar wall'7 8 and reduction of mixed venous oxygen saturation.'8 Arterial oxygen desaturation with exercise, particularly when assessed in relation to oxygen uptake, has been shown to be closely correlated with the morphological severity of cryptogenic fibrosing alveolitis (that is, the intensity of interstitial fibrosis or inflammation).5 Desaturation with exercise has been described in patients with a wide range of interstitial lung disease including asbestosis, silicosis, and sarcoidosis, and shown to be correlated Functional similarities ofasbestosis and cryptogenicfibrosing alveolitis with morphological severity,'"2' but such a correlation has not been reported for asbestosis alone.
The correlation between pathological, radiographic, and physiological features in patients with interstitial lung diseases of varying aetiologies, including asbestosis and cryptogenic fibrosing alveolitis, has been studied by Gaensler and Carrington and their coworkers.'"23 Morphological severity (graded for the intensity and extent of both fibrosis and cellularity) was correlated with radiographic profusion of linear or irregular shadows, as seen in asbestosis and cryptogenic fibrosing alveolitis,'92' 2 but not with small rounded shadows, as seen in silicosis and berylliosis.'923 TLCO was correlated with morphological severity'"2 and radiographic profusion in asbestosis.2 TLCO was not correlated with morphological severity in cryptogenic fibrosing alveolitis'9 and correlation with radiographic profusion was not reported in cryptogenic fibrosing alveolitis alone. A direct comparison of the structure and function relationships in asbestosis and cryptogenic fibrosing alveolitis was not made in these studies, nor was a comparison made of lung function in these disorders for different grades of morphological severity.
One limitation of the present study was the small number of patients with asbestosis with substantial arterial desaturation with exercise: only one had a TLco below 50% predicted, compared with 16 patients with cryptogenic fibrosing alveolitis. We cannot therefore provide a valid comparison of subjects with severe asbestosis and cryptogenic fibrosing alveolitis, though we think it likely that a comparison would yield findings similar to those seen in patients with less impaired lung function.
The results of this study suggest that, to the extent that arterial oxygen desaturation with exercise reflects the morphological severity of diffuse interstitial lung disease, asbestosis and cryptogenic fibrosing alveolitis are functionally and radiographically similar. This interpretation is brought into question by the correlation between morphological severity and TLCO in patients with asbestosis but not cryptogenic fibrosing alveolitis found by Gaensler et al.'9 A direct comparison ofthe structure and function relationships in asbestosis and cryptogenic fibrosing alveolitis was not, however, made in these studies. Our observation that TLCO iS significantly lower in patients with cryptogenic fibrosing alveolitis than in those with asbestosis for radiographic profusion grades 1 and 2 is not readily reconciled with the other results of this study. One possible explanation for the apparent discrepancy is that the chest radiograph is a relatively insensitive index of morphological severity. This is supported by the absence of a significant difference in TLCO, TLC, and ASao2/AVo2 between ILO profusion grades 1 and 2 and between grades 2 and 3 for patients with either disorder. An alternative explanation is that the differing relation between TLCO and profusion may reflect a different distribution of interstitial fibrosis or inflammation in the two disorders. For example, predominantly peribronchial lesions in asbestosis may result in less impairment of gas exchange for a given degree of radiographic change. Morphological comparisons with radiographic changes in asbestosis and cryptogenic fibrosing alveolitis would, however, be required to confirm this. A further explanation may be an increased radiodensity of the interstitial changes associated with asbestos fibres, as seen in conditions in which inert radio-opaque dusts have been inhaled.
